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American $ype Gilture Colleton 

H301 P.AUwn DrWe • Rock»flIe, MD :<M32 USA • Telephone: (301)881-2600 Td«: 898*53 ATCCNORTH 

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM. 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3 
AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 10.2 
To: (Hue and Address of Depositor or Attorney) 

national Institutes of Health, National Cancer Institute 
Building 37. H«» 6A17 
9000 Rockville Pike • - 
Hockville, Maryland 2020S 
' Attention: Dr. Nosrie Hong-Staal 

tepositfld on Behalf of: National Institute of Health. Hational Cancer Institute 

Ide^icatioaEefexttoetytapoeitor: ATtt Designation 

■X fcl-lO recoibhant phage done of 8TIV-1II in X g I tfes X B *JJ2S 

X ffl,S recoibinant pha^e clone of HTLV-III in * g I Res A B «»» . 

X EH-8 recoibinant phase clone of HTLV-III in * g l fes. X B 

The deposits were accosted hy: _ a scientific description _ a proposed tasonosic description indicated 
above. 

The deposits sere received Mv 30. MM by this International Depository Authority and have been accepted. 
AI TOO! EKtESI: 

We will infora you of requests for the straits for 30 years. 

X He will not infers you of requests lor the strains. . 
__~ The strains 'are available to the scientific, public upon request as of 

The strains viU be tade available if a patent office signatory to the Budapest Treaty certifies one'* right to 
' receive, or if a U.S. Patent is issued citing the Btrains. 

If the eultoes shouW die or be destroyed during the ef f ective ten of the deposit, it shall be your r'espbnsibility 
to replace' thes with living cultures of the saie: 

The strains «ill be laintained for a period of at least 30 years after the date of deposit and for i period of at # 
hLt fivTyears sfter the tost recent teqaest-for a saaple. The United States and .any other countries are 
signatory to the Budapest Treaty. 

The viability of the cultures cited above were tested March i. 1987. On that date, the cultures »ere viable. " 

International Depository Authority: Aserican Type Culture Collection, Rcckrille, Hd. 20852 USA 

Signature of person having authority to represent ATCC: fict^/tu — ^' /^^j^. . — 
aiSHvun: "a } m ^ A Head, ATCC Patent Depository 

Date: Karch 6, 1967 

cc: Jises A. Oliff. Esq. ^ .., 
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Monoclone] setibodiei 

Fig. J CcmpafAiiva binding of WTGgRAB tad BRA vimi antigens with i p*u*l of lavnudgrml amibodla. Solid ban, SKA virus; crou-heHhea 

^k^T^t^e^^W ti|) were dried on mlcrotitre plates and treated for 30tnin with phoaphate-burlered saline (PBS) conteletoa I OS 
y*glODtuln'free hone tenia (Gibco). AHer draining, monoclonal antibody (1:1,000 dilution of ascites fluid; 25 »l) wu tdded, Incubated for 
I h it 37 *C and wuhad with PBfl. Each well than received 23 fl of '"Mebelled gvai antf-muuic amJbcdles (30,000 c.p.m., spccUlc activity, 
0 5 mCi mi" 1 ). Aftef further incubarfon (37 *C # t h) and waihing with PW, th# bottom of each well wat eut out and fadloacHvlty d«t«rmintd 


tl 

; J 


dole* of itreet rabies virus, whereas mice limilarly Immunusd 
with wild-type W alone were not protected (Table 2). 

To alien the authenticity of the recombinant rabia gly- 
coprotein, reactivity wltft a panel of monoclonal antibodies 
directed against rablea glygoorctein and other viral proieiru (N, 
NS and M) waa examined. The binding activity of the recom- 
binant glycoprotein with 44 and .glycoprotein monoclonal anti- 
bodies wu almoct Identical to that observed with purified ERA 
rabid virue, whereas only the ERA virus reacted with anti-N, 
«NS and -M antibodies (Fig. 3). This demonstrates that the 
rabies glycoprotein produced by WTGgRAB virus-infected 
cells ia qualitatively indistinguishable from the native gly- 
coprotein of ERA virue. . 

Vaccinia virua hai been used extenitvely as a live vaccine to 
control and eradicate smallpox dee ref. 13 for review); it hu 
been developed aa a cloning and expression vehicle for hepatitis 
B, influenza and herpes antigens and protection &8S been 
achieved by vaccination with appropriate influenza- and her* 
pea-W recombinenta 2u,u . We demonstrate here that live W 
expressing the rabies glycoprotein li capable of conferring pro. 
tection against experimental rabies infection. Attenuated viruses 
such as W are particularly appropriate vehicle* for vaccine 
production; their preparation and administration can avoid 
coatly procedures involving propagation of the pathogenic agent 
on cultured mammalian cells and subsequent toxicity testing. 

We think A. Kirn and D. Nayak for helpful discussions and 
P. Cbambon, E- Eiienmann and p. KouriWky for encouragement 
and critical reading of the manuscript! A. Baf land for preparing 
the synthetic oligonucleotide© used in this wort, D, Villeval and 
F. Jaeger for v*ri Tying constructs by sequencing and E. Chambou 
and F. Daul for assistance in preparing this manuscript. This 
study was supported in part by NIAIO tram Al-09706. 
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Molecular cloning and characterization 
of the HTLV-III virus 
aucKlated with AIDS 

Beatrice H. Hahn, Gtorsjo M. Shaw, Suresh E. Aryan 
Mtkuiae Popovlc, Robert C. Gallo 
t Floaeie Woag-Staal 

Uboratory of Tumor Cell Biology, Developmental Therapeutics 
ftoirem, DWiiion of Cancer Treatment, Nitlonsl Cancer irutttute» 
National tn»thutca of Health, Dcthnda, Maryland 20209, USA 

We recently reported the Isolation aad eharacterludon of a novel 
luraan T-lympfcotropk retrovirua, HTLY-UI, in parlsnts with 
acquired Immune deficiency syndrotne (AIDS) and ia tbose at rtf* 
for the dlaeaflo 1 " 4 , After exteeaira saro-eptdemtoloftcal sTudief^ 4 ! 
fog ether with numerous vims feolatioaa from theec patlenti , ' , v we 
coflcloded that HTLV-1I1 la the eaasatUa ageat of AIDS. Here 
we report the molecular clontof and characteritation of two hitM* 
related but dtillact forma of the HTLV*III genome. The viral 
genome re 10 kllobaaes loag and la detected la HTLV-III-lafected 
ceils but not in uuhifecivd calls, tadsdlog aormal boman tlteee, 
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indlotlng tbet toll rtnu litxog«oov»t* nu. We »Uo demonitraie 

SfTLV-III aed thOMof HTLV-I and HTLV41. The atrallablllty . 
f# Vhi eloied HTLV-HI |«wm will oow allow tn uB«mM|00tti 
tSluU of thle vtau with other wtrovlnwe. thit tleo have 

£?u£li.« »U6 tM p«tboi«««i« AIDS' 

»Tl f»cUlU*e iht ikvriopwMt of ai»»ocmJc «nd therapeutic 

_ <aMt «i lata* treatment of AIDS. 

411 human retrovtrueei thai hive been extenaWely eheracter- 
hed w lyrnphotropie, etpecially OKTo lvmphotroptc, and 
Sduee forma&on of multinucleated celU cn Infection. Theee 
5SSS Scontii' 4 relatively Mih-molecular weight reverie 
t raoi*ipf« with preference for Mg 1+ and pota«. a major core 
of rel.dvo moleeuUr mat. ?3.«0O-J5 000 W« named 
ft* viru«e« human T-eall leukaemia viruiei. or HTLV. In accord- 
ance with recent convention"-". The tot two subgroup, of 
HTLV (I and II) are aaaocieted with T-eell mallgnanctei and 
cin tranaronhT celU m tilted HTLV-III hai many properilea 
in common with HTLV.I .nd HTLV-II but hai cytop.thie r.th.r 
^ tmn.f arming activity. The oruoUl etep nUowtag u* to uoUte 
,nd character!* HTIVJll. and to produce sufficient purified 
viral reegenta for terological uiaya, wm the »ueee"fur tram- 
minion of HTLV-III to an mmortallied human T-cell line (HT) 
riSSSi derived from thli line which were .igalftcemly 
reilitant to the cytopethli: «fl««t» of the virua. Th»» led to i the 
Sh»,otor^manenUyinf. rt .d ^V"'™^™ 
forcontlmiout production of HTLV.Ill'.One of these cellhnet. 
H9/HTLV4II.producn large QUMtitieioW 
u the principal producer cell line for »™munologlc«\MMiys 
uted to detect vininpeoiec antigena an £ 
AIDS patient*. The uninfected parental cell line (HT) and its 
dtriviiv.. (HO and H4) ware nag.tiv. by all criteria for retro, 
vimt infection. Including HTLV.I. HTLV-11 and HTLV-III 
(M.P.. in preparation). To done the HTLV-II |H»»f ' »• 
Uted unlnteTmted viral DNA after acute n ectlon of W cell, 
with concentrated HTLV-III ana cloned thia DNA into a A 
Dhaie library to be acraencd with viral cDNA. 

Concentrated vlru. from the H9/KTLV-IH call line wuu.ed 
t0 uifcct rr«h uninfected H9 cell, at a multiphc.ty of 50 viral 
particles per cell and eulturea were collected after 4. 10, 15, z« 
and 48h. E«rachromo»omal DNA was extracted according to 
Z rjoceduri Tof Hilt" and aaaayed lor Ki content of unin- 
tegreted viral DNA uelng HTLV-III .DNA « a probe. The 
aynthoaU of thla «DNA m primed vvlth J WdT) and reverie, 
tramcribed frcm poly(A).eoPtalmng UNA of vinoni that had 
tended twlJon aucroie deruity gradient". Ujfijfi* 
lineat viral DNA wai fint detected after Oh and wu alio 
proent at the aubiequent time i polnu. Figure uhow a Southern 
blot or the IJ.h lampUng. A band «f ~ l V Uo ^"iSlZ .d 
undigetted DNA rcpruenti the linear form of unlntegr»t«d 


XBH-10 . 


Fig. 3 Rw friction «ndonud«i« 

map of two elouly relatid HTLV-III 

form* cloned from unintegrated viral 

DNA Hiree recoBblnant clonm 

(JIBKIO, ABHS md HJU) witi 

aailyud and their inwrt* (9, S.S and 

Jjkb, reipeetively) wete mapped 
wtia me Indicawd enayma-T*a«»« 
ifety nptMist two i«somie 
eeulvalenu of HTLV-III thai , «e 
hithty telaied but dlSer » three 
cuymt lUei, IndleeteU by bold kt- 
tm ind ut»Hilu. 

Mtfkoifl Uw*oleculaf wilght 
DNAa pooled from the l$- and 24-h 
Mfflpln wow fnO»«Wtcd on a 10- 
40% lueroif fTt**i* nr ^- AlUuoti « 
the fraetlooi wire elecwphereied 

on a0.J% gel. •nw""*? » 
nJuvwitluiOH pipw and hybiiaujt 
tn HTLV cDNA In eoadldou dtaonbed . 
were pooled; the DNA wai lubeequwtly 
pukaaing, mwobiairt paign wm ierttn«o 
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Fig. 1 Southern blot" »w)y»ii of u»ioW»ted HTLV-III DNA- 
No virU lequracei couW bt 4ttic«d In tht undlgaiud DNA tfttf 
4h. Mowevor. « ra^jcr »pwie* of viral DNA MOW lonf wu 
preicnt it 10. 15, U on4 4» K f*pr#MntlB$ Ihi UoMfunim *nt* 
form o( iho virui. The fifure $bo*i i rtoMtentitivo Southern blot 
of the 15-h iwapli CifMted with uvertl rtrtrtoion enxymw. 
Mitloaii hrtth unlnlectec H9 cells (ixicT) were lofted with 
concentred tupernatont frc« nit Ibii H0/HTLV-U1 conumint 

4 x 10" pwticl« of HTLV-III, Inftct* «ni .were 

roller botUei ind coileaed iftet 4. 10, 15, 24 end t48h. Uw- 
moteeutar weighl DNA w« prepared uiinf ije Hlnfrtcdonarion 
«*»c<iu« u and )0vn or vrtdl$«t»d and diattttd DNA. w«m 
MMrated on i 0.8% u*ou *eU tramferred to 
Wt^Kybrldiiid to an HTLV4II cDNA probe for 24 h at 
37 % In 2.4XSSC. 4Q% fofmaralde ana dewrw lulptoe. 
cDNA wm lymhwitod from pDly( A)^U*kJ RNA prt p««d f»m 
doubly b*nde4 HTLV.HI vim In *e pre«mce fig**™ 
prlmen", Pillen vert waflhetf la I kSSC at 65 *C. 

HTLV-Ul. No olo*ed or niolwd circular DNAcouldbe d€tocted 
at 10 1 s ctr 24 H, hut both forms were evident in imall wnounts 
at 41 h (data net shown). The viral genome nol . cl "™ f 7 
XbaL whereas Sul generated three predominant bands or 9, 

5 5 and 3 5 kb (Fig. 1 >. We interpreted these bands a* represent- 
ing the genomes of two forma uf HTLV-III, both cut by 8*1 \* 
or near the lon 5 terminal xt?**t (LTW, and one having ; in 
gdditinnal <bi1 site In the middle of its genome. The other 
enzymes generated a more complex pattern of restriction frag- 
ments rearing cloned DNA for ftinher anilysia. 

Figure 2 shows the restriction map of three clones, designated 
ABH10, and ABH8, *hich corroipoud In sUe to the three 
Sitl frasmonU shown la Fig. 1. Compariaon of mm maps 
suggests that AftHS plus ABH1 commute one HTLY-III 
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Fit 3 Den»nitratlonof the presence of HTLV*I1I vintl sequences 
in the infected cell line, H*/KTLV-IJt. Both vartsra forme of 
HTLV-IH deined hy differences In Sstl site* were detected (a 
W/HTLV-ill DNA. No HTLV-ll! sequences wire found in unin- 
fected H9 celli, uninfected HT cells or normal human thymus (NT). 
MotbHn Htgh-molewldr weight DNA (10 ug) was digested With 
restriction enzymes as Indicated ind hybrid lied to the nick-trani- 
Uted phage from A BHIO in chs condltloni described (a 
Fig. 1 legend, 


genome, and ABH10 another. The two viral formi differ in 3 of 
21 mipped eniymc site*, including the internal Sstl site. Ai 
expected, the phige inieru of ABHJ and ABH8 hybridize in 
high-itrtngency conditions (r m -25 w C) to A BHIO but not to 
each other, as analysed by Southern blot hybridization and 
electron microscopic heteroduplex analysis (data not shown). 
To determine the orlentition of the three clones, we uied as a 
orobe a cDNA clone (CIS) conuining U3 and R sequences 
iSXA. it al, in preparation); CIS hybridized strongly to the 
kb BgfH fragment of aBHIO and ABH8, orienting thii aide 
3'. Assuming that Sit\ cuts only onue in the vicinity of the 
HTLV.Ht LTR, the clonal ABHIO and ABH5/ABH8 represent 
two complete genomic equivalents of the linear unintegrated 
form of HTLV-III thai vary in three restriction enzyme sites. 
However, the viral fragments cloned into ABHS and ABH8 may 
have been derived from trie tame or two different viruses, 

The preeenoe of two variant forms or HTLV-III In the original 
cell line was demonstrated by hybridizing the radiolabeled 
tniert of ABHIO to a Southern falot of W<?/ HTLV-III genomic 
DNA digeited with several restriction enzyme* (Pig, 3): both 
formi were detected using SrfT, which generated the expected 
three bands of 9, 15 and 3.S kb. Xfcdl, which does not cut the 
provirus, generated a high*moIecut*r weight smear representing 
polyclonal Integration of the provirus, plus & band of '-10 kb. 
This 10- kb band was also detected in undigested H9/HTLV-III 
DNA (not ihown)! indicating that it represent* unintegrated 
viral DNA. The presence of unintegrated viral DNA abo 
cxplilai ihc 4- and 4,Mtb fraRl fragment! Been in both the 
Hlrt and total cellular DNA preparation* (Figs t, 3), Both Bg/H 
and Hindi IT. cut within the ITk and generate the expected 
internal bands. Several hint bands in addition to the expected 
internal bands generated by Hin&Ul digestion, represent either 
defective proviruiei or other variant forms of HTLV-III present 
in low copy number 

The absence of HTLV-III lequenucs from the DNA of the 
uninfected HO tell line, the uninfected parental cell line HT 
and normal human thymui (Fig. 3), demonstrates dearly the 
exogenous nature of HTLV.ltl and shows that the virus dnei 
not contain human cellular sequences* Th6 tame reiults were 
obtained using Inserts from ABH5 and ABHS as probes. 

The availability of the cloned HTLV-III genome also allowed 
us to evaluate sequence homology between HTLV-III and other 
members of the KTLV family including HTLV*I and HTLV-II, 
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Tig. 4 Sequence homology or HTLV-III to otter members of the 
HTLV family. gefcsmaUa fostrletUn maps of HTLV I, UTLV-lb 
and HTLV-II are shown it the bottom, indicating the length (In 
kb) and location of the generated fragments with respect to the 
corresponding genomic regions or HTLV-i. LIX, gog, poi, «np and 
pX rtgiont are drawn to seal* eooording to the pabliahad nucleotide 
sequence of HTLV-I*\ The bsnds that are most highly coaierved 
as stringency increases correspond to the geg /pel junction region 
uf KTLV-l (l.S-kb An fragment) end HTLV-lb p.Mtb fttl 
fragment) aiid to the 3' part of the poi region of HTLV-U (3.1-eb 
Smal/Bamm fragment) which do not overlap assumlag that 
HTLV-II hsi a genomic organiiation similar to that of HTLV-i. 
Fragments corresponding to pX of HTLV-I (2.1-kb SttlfPtt frsg- 
ment) and HTLV-lb (Mkb Pit fragment) arc only faintly risible 
at r«-2$*C on the original eutoradiogram. Digestion of GaLV 
geaerstes six frsgments, none of which hybridises with HTLV-III 
id medium or high stringency conditions ( T m » -41 "C • and 
-21 «C). 

Matbesut Subclones of full-lenath geaomes of a prototype HTtAM 
(unpublished). HUV-Ib 1 * HTLV-II" and GaLV (Seito strain)** 
were digested with me following enzymes; rxtl plug 8it\ (HTLV-I 
and HTLV-tb); ^mHlptus Smml (HTLV-II); and Wmdl II, Sm*l 
and Xktl (GaLV). Four replies te fitters were prepared and hybrid, 
lied for 36 h under low stringency (I x SSC, 20% formamide, 10% 
dcxtrnn sulpnatc si J7*C) to niCR-translated insert of ABH10. 
Rlters wtr« th«n waahed In 1 *&SC ai different temperaturca; u, 
21K (T m -70*C); h, 31 *C (T^H*): c 30*C (r n -42T); 
and dl 63 {T m -2**C) t and subsiquendy lutoradiographed 
for 24 h. 
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a variant of IITLV-t (HTLV-lb) reantty Isolated and 
niarlv cloned from a Zairian patient with adult T-ccll 
leukaemia". Replicate Southern blots of restriction eniyme- 
digested clones comprising the complete genomes of HTLV-L 
HTLV»Ib and HTLV-II, and of gibbon ape leukaemia virus 
(OsLV) u a control, were hybridized with the full-length HTLV< 
III probe (BII10) in rolaxed condiiiona, after which the ft I ten 
were washed In conditions of low, medium and high stringency 
(Rg. 4). This experiment demonstrates homology batween 
HTLV-III and HTLV-I, HTLV-lb and HTLV^IL but not between 
HTLV-III and OaLV. Hybridization of HTLV-III with other 
members of the hTLY family could be detected in conditions 
(V 42 •C end -iB*C) where no hybridization W OaLV wai 
seen (Kg. 4c, rf). Note that the restriction fragments showing 
greatest homology to HTLV-III correspond to the gat/P 0 * 
region of HTLV-I and to an apparently non-overlapping portiO" 
of the pot region of HTLV«Il (assuming that the genomic 
arrangement of HTLV-U Is iimilarto that of HTLV-I). Hybrldi* 
ation to a fragment cumeininf exclusively pX tequencei in 
HTLV-lb (1.4-kb Atl fragment) and to the corresponding ff*T 
merit in HTLV.I containing pX and LTR sequences (2.1-kb 
Pst\f Sstl) wai detectable at T m -28 'C but wai very faint. pX 
sequences of HTLV-II did not hybridize to the HTLV-III probe 
tn the same stringency conditions, nor did fragments containing 
LTK or earelope sequences of both HTLV-I and KTLV-1L 
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Overall, thete finding! uiing the cloned rTTLV-IU probe agree 
mth our previous obaervatione uilr.g HTLY-W cDNA", which 
abo revealed lequence homology, eipedally In ihe ft IP 0 ' 
rtSloni of the HTLV-I, HTLV-H eiwl HTLV-III genome. 
However, wc erephoilse that KTLV-IH U much lew doaaty 
related to HTLV.t «nd HTLV-II it the nudelc acid level thin 
HTLV-1 tod HTLV-H «e to each othet "•" and that this 
homology ii mo* evident In the tV/P°l "J 1 ™ « * e,e yin * 1 " 
under etringent hybridlxeUon. 

ThUI, wa have motccuUity cloned two doiely related out 
disiintulihablc genomle equivalent, of HTLV-III from the 
HQ/HTLV.III cell line, which hat been the principal Murce for 
all viral reagenti uud In itudiei or the iew-epidemiology of 
HTLV-III In AIDS patienti 1 " 7 . Note that this vitui from the 
H9/HTLV-III cell line retain* iu cytopathic activity igalwt 
frcth normal human lymphocyte. (uopuWUM data). Uting 
UieK etenea aa probe*, wo alio deteeted HTLV-III viral lequen- 
cei in Infected eell liaei other then HO/HTLV-III that were, 
eitabllihed from different AIDS patient*, and In freih uncul- 
tuied lymphoid tiwwa of AIDS patienti'*. Theie tadlnga iug- 
gett that the cloned HTLV-lll genotnei reported here repretem 
the probable aetlologlcal viral agent or AIDS. The finding of 
!w 0 V.ri«t form, of HTLV-III In the HQ/HTLV-W cell line 
ttoald renew cumulative In vlim mutntlom in a highly repllceuve 
vina. The two formi could alio represent different iwlatM Li, 
when Bm eitabllihed, the H9/HTLV-H1 oell line wa* infected 
iath pooled material from leveral diaerent AIDS paOen-4 . 
Prtnminafy itudiei of other HTLV-III leolatca indeed indicate 
Out HTLV-III, anUke HTLV-I and HTLV-H, exhlblti ivbatan. 
del dlvenhy in hi reetrietion enzyme cleavage patterr. when 
isolate, from different patient, are Mmpared <Y Further charac. 
teriiatlon and sequence analyiu will help to define the nitu ai 
variability of thU virui, which has important imphcaiioni w ;h 
reipcct to its pathogenicity and origin, and attempt* •» P™ t ™ v « 
■ueeturee for AIDS. The mllaUltty of the cloned HTLV-III 
Stnom. eh»»ld alio now allow aimct companion of thll vtna 
with a limilar group of retrovituiei described by othei Invei- 
lIgatt^ M, which hu also been linked to the pathogenesu of 
AIDS and which appeari to be imfflunologically and mor- 
phologically indlMlnguUhable from HTLV-III (M. Samgad- 
haran e» «i, un P «Wiahed). Finally, the dewoaetratlon of • at*, 
.tantial amount of unintegrated viral DNA in the ehroflieally 
Infected cell line H9/HTLV-111. distinguishes HTXV-HI from 
HTLV-I, HTLV-JI and moat other retrovirutei. It will be impor- 
lant to determine whether the presence of unintegrated DNA 
hat a rote in the eytooathlchy of HTLV-III, at haabeen propoied 
for certain other retro virvie* ,SJI . 

Rterind » Ainu: MCtfttd HI ***** l*R 

I XS»^o?^ m, STL. V a*.*-*. i.io*,««-.m 

t utu. e. * it. t<i— «, J'**)- v 

10. fern*, Mpv 1* M-nTlM*). 

!!: & ¥£££*£^^ r«i~^/<>*«- ■*■» <e* 

U. HkM.i mekt MtiM, IW), 

11. Ary.,1 K.«fdtldia*ffI».fZMM tl«0* 

l». a M. « «i Jkftmv <U »W iimm). 

so. k m ti ft f H.ativmi. i?t~iu ( im). 

CWhlS. fi. P, FfiMtW, C rvUtwl, V. W^toil P. A OH* H. C- ^ m m *4 
M Od*«^ "'-fSSTi D^tol P. A M«. M. 1 /- VW 44 aii-m (IML 


Metabolic oxidation phehotypes 
as markers for 
susceptibility to lung cancer 

~ftiad Ay«h*, Jeffrey R» Idlct, Janet C. Rttthltt, 
Mtchtei J> Crothent & Martin R. Hetatl* 

* Ttit Chctt Uctt, WbltdRgum HuplttU, Lontiua NI» 3KF, UK 
t D*pvtrtwot of PhAfmiooloay, St Mary'i Hetplti! Medie*l SfihrvW, 
Ptddimtoa, London W2 IKJ ( UK 

That hnmcUal cardaoma la aot aa IterltiUf caBaeqaeace of 
cigarette hboUdi bu ffoulaUa' tbe aeaith fcr host fkctora tbat 
rtfgM unneace the aaaceptiMllty of tN MMdaal laokar. Oaa 
plaoilble Imt ftctur would be a eolyampfcfc gm ooomIUb| the 
n*ta**lU mUaiIv* asthralieo of ehaaleal eardaofMa. |Mag ilia 
to wM* lattMsbjMl nriatloa la tha ft&tratioa of caoear^Wadiig 
aad/or promod^i ipedea* Recattry. threa itattie polporafcteu 
of faunaa mtuMIe oxUaHoa have beta demo nitrated (u charac 
Uriied hy ieWsoeiUiu, meihaajtota and urhocyateifie), with ttas 
rDftibolba uf Mreral sabetratea exhlbitlai the pbeaonMaea lH> . 
X>ebrii04alBa <i-kydr«xy1atloa legregatea iato two hamin 
fahtBotypea, eaci omprUlej charaettHttie ttetaheltc capabll- 
iiy^ 4 . Wo nport here the rreqaeacy of debrteoqube 4^yiroxyla- 
ttoa pbeaotypai in ■■&-» eta- aad mokinf htas^-raeidMd broa- 
CAiai cardBoan aad eoatroi patleatao Caacet yatteota ahawed a 
prtpoDderBfive of erobable boneayf ow domlBaat exteatire eMta- 
boliaerf with few reeeedve poor netefcelitefe 

noeiporei irith iBK>ki*g cootroli (27*S% aad W% reapeeHrely). 
We eoadude that the fm ooatroUtof debrUoqaiai [ 
tioa nay be a host teaetlc detcnUoaat of naeeftlbtttty to hiag 
caaccr in attohen aad that it repreaeati a awker to aialet ie 
nwilU MNIdual riek. 

The metabelw of debrlao»iuine wee ei»mined In 470 
rigarette (vmokan who had or had not presented with bron- 
chogenic carcinoma, in order to determine the frequency or 
extensive meuboli«r (EM) and poor metaboliaer (PM) 
phenotype* in eacA group. Pntienii were recrotied from area* 
of London wilhin the Iillngton District. Bloomebury Diatdot 
und Wandiworth District Health Authoritie* and were admitted 
nnm.rily to ChMt Unit bedi at Whlttlngton Hospital. All were 
white Europeans with a positive history 
(>20 pack-yr. that It, number of packs of 20 cigarettes per 
day x number of yesn of snttfclng). Subjects were wdudod if 
chemotherapy or drugs known to interfere with the phenotypmg 
te«t l had been ajvwi, if there were ligne of abnormal hepetJc or 
renef ftinctlon and if additional acute conditions such as heart 
failure or severe cheit infection obtained. The cancer patients 
(rt -243) bad a definite diagnosis of bronchogenic cardnoma 
proven by histology (iOS), cytology ($3) or hlstolo^/iyUjloiy 
(44) from iemplei obtained at broachoieopy (194), tren- 
leutaneoui needle biopsy (24), mediosrinoscopy W I and pleura 
biopsy (6). Cell types comprised iquamoui cdl (i J8), small cell 
(«g), Urge cell (8) and undifferentiated ( i) carcinomas, i together 
With 30 adenocardnoma patlantt. Control patftnts (n-234) 
were smokers with chronic airflow limitation, wiOiout o^Wonce 
of caxdnom*. E*ch patient receivod no drup etof 21 JO h the 
day Wore the teet, not for 2h afkar the ataxt of the « * 
07.00 h.Uey were each aivena lO Mdeh^ 
all urine was collected for the sub sequeatB h "d wslysed for 
to content of deoriwquine (C) and #-bydroxy^^cxi^« (4- 
HD) by electron-capture gas ehnanetography 7 . The metaboue 
reUo (urinary D/4-HD) thus deteimined wej i ueed to awign 
SlSSe^SM Cl-IMs PM. Routine chmoal 

chemistry and haematolo^w^re oerfomtd on BUMd 
from each patient within 2 days before or after the 

Caacer and control patients were slmllu m ege m ** jj 
{*»J.)iuid67J*33yrreipecdvely)gt«Kretlo(M/F)(l.l^ 
mrilm^toW (^.3*241). «.4±2Mpack.yr). The 

Ns* ( 137 ± 6, 1 37 ±4 mM in cancer and control patients, feipet> 
lively), HCOJ (27^±5.4 f 2oJ*4.9mW). urea (3,0*1.3, 3.1* 
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PATENT 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re application of 


Nancy Chang et al. 


Serial No. 


06/659,339 


Filed 


October 10,1984 


For 


CLONING AND EXPRESSION OF HTLV-III DNA 


RECEIVED 




PETITION UNDER 37 C.F.R. ^Pf82^ T ° 


Sir: 


Applicants are petitioning under 37 C.F.R. §1.182 to 


amend U.S. S.N. 06/659,339, now abandoned, to include a claim for 
benefit of co-pending application U.S. S.N. 06/643,306, filed 
August 22, 1984, and to add a reference to the pre- filing date 


deposit of a HTLV-III recombinant phage clone referred to in the 
specification of U.S. S.N. 06/659,339. A proposed amendment is 
submitted herewith together with a check in the amount of $130.00 
to cover the petition fee. 

STATEMENT OF FACTS 

1. U.S. S.N. 06/659,339 (the "'339 application") was 
filed on October 10, 1984. Drs. Nancy Chang, Flossie Wong-Staal 
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and Robert Gallo are the inventors 1 . It was abandoned in favor of 
U.S. S.N. 06/693,866 ("the '866 application"), a continuation-in- 
part application filed on January 23, 1985. The '866 application 
is pending and is currently involved in Interference No. 102,822 
(APJ Andrew Metz) . 

2. The '339 application is the grand parent application 
for U.S. S.N. 08/080,387 (the '387 application") filed on June 21, 
1993. The '387 application is currently involved in Interference 
No. 103,659 (APJ Michael Sofocleus) . Applicants are the Senior 
Party. Chiron Corporation is the real party in interest for the 
Junior Party. 

3. U.S. S.N. 06/643,306, directed to Molecular Clones of 
the Genome of HTLV-III, was filed on August 22, 1984. This 
application describes the cloning of HTLV-III from an immortalized 
human T-cell line and the preparation of molecular clone XBH-10. 
Drs. Flossie Wong-Staal, Robert C. Gallo, Beatrice Hahn and Mikulas 
Popovic are the inventors. The '339 application was co-pending 


As filed, the '339 application listed Dr. Nancy Chang as the 
sole inventor. On May 14, 19 86, petitions to change the 
inventorship to add Dr. Robert Gallo and Dr. Flossie Wong- 
Staal were filed in the '339 application and in U.S. S.N. 
06/693,866, the continuation in part application filed on 
January 23, 1985. Apparently, the '339 application was 
abandoned before the petition to change inventorship was acted 
upon. However, in Paper No. 13, issued November 27, 1987, the 
PTO examiner changed the inventorship of the '866 application 
to include Dr. Gallo and Wong-Staal. Pursuant to the Weil v. 
Fritz , 572 F.2d 856 (C.C.P.A. 1978) and In re Schmidt , 293 
F.2d 274 (C.C.P.A. 1961) decisions, amendment of the '866 
application was legally effective to change the inventorship 
of the '339 application. Thus, Drs. Chang, Gallo and Wong- 
Staal are the legal inventors of the '339 application. 
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with U.S. S.N. 06/643,306 and shares two common inventors, namely, 
Drs. Gallo and Wong-Staal. 

4. Prior to the filing date of the '339 application, 
recombinant phage clones harboring HTLV-III DNA designated \BH-5, 
XBH-8 and XBH-10 were deposited by Dr. Flossie Wong-Staal an 
inventor of the '339 application. On July 30, 1984 these clones 
were received by the American Type Culture Collection, 12301 
Parklawn Drive, Rockville, MD, 20852, and accepted for deposit 
under ATCC accession numbers 40126, 40127 and 40125, respectively. 
The ATCC form recognizing the deposit and its acceptance is 
attached as Chang Documentary Exhibit 12. The deposit is in full 
compliance with PTO rules. 

5. Clone XBH-10 was specifically identified in the '339 
application as set forth in detail in the attached proposed 
amendment . 

6. On September 14, 1995, the United States District 
Court for the Northern District of California issued a decision in 
the action captioned Chiron Corporation v. Abbott Laboratories , 
Civil Action C-93-4380 (MHP) . The Applicants were not parties to 
the action. Abbott Laboratories is a licensee of the Applicants 
under the Chang applications. The decision is reported at 9 02 F. 
Supp. 1103 (N.D.Cal. 1995) (the "California Decision") and is 
attached as Chang Documentary Exhibit 1. 

7. In the California Decision, the court, without the 
benefit of any expert testimony and on a record which the court 
characterized as "quite weak", found that the '339 application does 

198026J - 3 - 



not enable one of ordinary skill to obtain or make the starting 
material, i.e., the HTLV-III clones (the "starting material 
finding"). Chang Documentary Exhibit 1, 902 F. Supp at 1126. 

8. In the California Decision, the Court noted that 
Chiron had asserted that the '339 application did not indicate that 
the inventors possessed a means for making a recombinant clone 
encoding the env region of HTLV-III. The court made no finding on 
this issue (the "written description issue"). Chang Documentary 
Exhibit 1, 902 F. Supp at 1128-1129. 

9. In the California Decision, the court again, on a 
very limited record, found that the '339 application fails to set 
forth the best mode based upon the absence of an enabling 
disclosure regarding the starting material, i.e., HTLV-III clones 
(the "best mode finding"). Chang Documentary Exhibit 1, 902 F. 
Supp. at 1129. 

REASONS FOR GRANTING PETITION 

The petition to enter these amendments in the '339 
application should be granted because the amendments are in 
accordance with PTO rules and practice and Federal Circuit 
precedent and may facilitate resolution of issues in the 
interferences . 

The amendment seeking to add the specific reference to 
the '306 application is appropriate under 35 U.S.C. § 120. The 
'306 application was filed by two inventors common to this 
application and was co-pending. The '306 application describes the 
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cloning of HTLV-III and the preparation of a molecular clone of 
HTLV-III used in the '339 application. The amendment seeks to add 
a specific reference to the earlier filed '306 application. Since 
the '339 application is abandoned, a petition to the Commissioner 
is appropriate. Under the authority of Sampson v. Commissioner of 
Patents , 195 U.S.P.Q. 136 (D.C.D.C., 1976), entry of the amendment 
to the '339 application is appropriate. 

The amendment to the application adding the reference to 
the deposit of the HTLV-III clone at the ATCC is also proper under 
In Re Lundak , 773 F.2d 1216 (Fed. Cir. 1985) . As the Court noted: 


Constructive reduction to practice does not 
turn on the question of who has possession of 
a sample, and thus it does not turn on the 
inclusion or absence, in the specification as 
filed of the name and address of who will have 
possession of the sample on grant of the 
patent. 

* * * 

We conclude that .... the insertion of 
depository data after filing is not new matter 
under 35 U.S.C. § 132. 

773 F.2d at 1223. The Court of Appeals further noted: 


[T]he function of section 112 in ensuring 
complete public disclosure is only violated if 
the disclosure is not complete at the time it 
is made public i.e. at the issue date. 

773 F.2d at 1223 (citations omitted) . 


The entry of these amendments is warranted in equity to 
address the starting material finding, the written description 
issue and the best mode finding in the California Decision, which 
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Chiron will undoubtedly raise in the interference. The California 
findings are erroneous, particularly in light of the deposit and 
resulting availability of the starting material, which is 
specifically identified in the '339 application, and the 
description in the '306 application of the molecular cloning of the 
HTLV-III starting material. The entry of the amendments are fully 
warranted under controlling law. Accordingly, entry of the 
proposed amendment is fully justified. 

CONCLUSION 

Applicants respectfully request that the petition be 
granted and that the amendment to the '339 application be entered 
to protect Applicants' patent rights. 

AUTHORIZATION 

The Assistant Commissioner is hereby authorized to charge 
any additional fees which may be required in this application, 
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including a petition fee, to Deposit Account No* 13-4500, Order No. 
1436-4094. 

Respectfully submitted, 


MORGAN & FINNEGAN, L.L.P. 



Of Counsel : 

William S. Feiler 

M. Caragh Noone 

Dorothy R. Auth 

MORGAN Sc FINNEGAN, L.L.P. 
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(212) 758-4800 
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I hereby certify that this correspondence is being 
deposited with the United States Postal Service as Express Mail in 
an envelope addressed to: the Assistant Commissioner for Patents, 
Washington, D.C., 20231, on February 20, 1996. 


Dated: February 20, 1996 
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Ameri<#n Type Gilture Collection 

12301 ParkUwn Drive • RockvHlc, MD 20SSI USA • Telephone: (301)381-2600 Telex: S9S455 ATCCNORTH 

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3 
AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 10.2 
To: (Hue aad Address of Depositor or Attorney) 

National Institutes of Health, National Cancer Institute 
Building 21, Rooa 6A17 
.9000 RockvillePite-- 
Rockville, Maryland 20205 
Attention: Dr. Flossie Hong-Staal 

feposited on Behalf of: National Institute of Health, National Cancer Institute 

Identification Reference by Depositor: AT0C Designation 

•X HH-10 recosbinant phage clone of HILV-III in X g I fes X B 4012S 
Xffl,5 recoibinantphagecloneof HTLV-IIIin Xgtlfes Ab W126 
X BH-8 recoiblnant phage done of HILV-III in Xg I fes Xfl 40127 

The deposits were acconanied ty: a scientific description a proposed twonoaic description indicated 

above. 

The deposits were received July 30. 1QBA by this International Depository Authority and have been accepted. 
AT Y002 EEQtXST: 

Ue ulll Mora you of requests for the strains for 30 years. 

X. Me itill rtot infora you of requests for the strains. 

L The strains are available to the scientific public upon request as of 

The strains will be ude available if a patent office signatory to the Budapest Treaty certifies one's right to 
receive, or if a O.S. Patent is issued citing the strains. 

If the cultures should die or be destroyed during the effective ten of the deposit, it shall be your responsibility 
to replace- thai with living cultures of the sate; 

The strains will be liintained for a period of at least 30 years after the date of deposit, and for a period of at ^ 
least five years after the tost recent request-for a saaple. The United States and aany other countries an 
signatory to the Budapest Treaty. 

The viability of the cultures cited above were tested March 4. 1987 . On that date, the cultures were viable. ' 

International Depository Authority: American Type Culture Collection, Rockville, Md. 208S2 USA 

Signature of person having authority to represent AICQ:. 

(Krs.l Bobbie A. Brandon, Head, AICC Patent Depository 

Date: Karch 6, 1987 

cc: Jases A. Oliff , Esq. 

Fort B? a/9 


301b WBEE:gt £6, 22 AON 


Documentary Exhibit 12 
CHANG ET AL. 
Interference No. 103,659 
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